Background: Toxoplasmosis is one of the most widespread parasitic infections worldwide. The infection is mostly benign, although severe disease can be expected in immunocompromised/suppressed individuals and infants who are infected during pregnancy. Objectives: The aim of the present study was to determine the anti-Toxoplasma IgG and IgM seroprevalence in subjects who were referred to the Central Laboratory in Tabriz, Iran, for the diagnosis of toxoplasmosis. Methods: This retrospective cross-sectional study was carried out among 6393 individuals who were referred to the central laboratory, Tabriz University of Medical Sciences, Tabriz, Iran, from March 2013 to January 2014. The subjects were referred from different areas of East Azerbaijan province. The quantitative determination of anti-Toxoplasma IgG and IgM was performed using an antibody capture chemiluminescence immunoassay. The other available variables, including sex and age, were also recorded and analyzed. Results: In total, 1910 (29.87%) out of 6393 subjects were found to be infected with Toxoplasma gondii. In terms of the seropositivity, 1871 (32.42%) out of 5770 and 128 (2.14%) out of 5965 subjects were anti-Toxoplasma IgG and IgM seropositive, respectively. In addition, 103 (1.69%) out of 5828 subjects were equivocal with regard to anti-Toxoplasma IgM, while 57 (0.97%) out of 6068 individuals were equivocal with regard to anti-Toxoplasma IgG. The mean concentration of anti-Toxoplasma IgM was observed to be higher in male subjects than in females (P = 0.016). Conclusions: Based on the findings of the present study, the frequency of Toxoplasma infection is high in the studied population, although it is fairly close to the findings of reports from the other areas of Iran.
Background
Toxoplasmosis is generally a benign parasitic infection affecting humans and other warm-blooded animals that is caused by Toxoplasma gondii, a widespread zoonotic protozoon parasite (1) . The infection is considered to be a life-threatening disease in immunocompromised and immunosuppressed individuals such as AIDS patients and organ transplant recipients (2) . Furthermore, the infection can cause severe consequences for the fetus during pregnancy, sometimes resulting in abortion or central nervous system and vision disorders after delivery (3) .
Cats and other felids are known to be the parasite's definite hosts. T. gondii invades the intestinal wall of the definite host so that the sexual reproduction of Toxoplasma can take place. The oocysts are the result of that sexual reproduction and they are shed with feces by the cat into the environment. Oocysts are one source of human infection, since they can be ingested with contaminated food and soil. Once inside the intermediate host, for instance, a human, the parasite develops self-limiting acute toxoplasmosis, followed by the chronic phase in which tissue cysts are produced. Tissue cysts in meat are another source of human infection when undercooked meat or kebob is consumed by humans (4) (5) (6) .
The infection is mostly asymptomatic or characterized by negligible symptoms so that people do not commonly notice the infection, although it can be problematic during pregnancy. The transplacental transmission of T. gondii following maternal infection results in the birth of a child with congenital toxoplasmosis, including retinochoroiditis, hydrocephalus, convulsions, and intracerebral calcification. The risk of congenital transmission is high during the third trimester of pregnancy, yet the risk of symp- tomatic congenital infection is low following delivery. The risk of symptomatic congenital toxoplasmosis is high in cases of maternal infection close to the time of gestation (i.e., first and second trimesters); however, the risk of transmission to the fetus is low during this period. Routinely, maternal infections are detected through serological screening tests such as anti-Toxoplasma IgM and IgG avidity tests (3) (4) (5) (6) (7) .
Patients with T-cell defects, for example, due to hematologic malignancies (Hodgkin's disease and other lymphomas), AIDS, and intentional immunosuppressive therapy, may develop toxoplasmic encephalitis, myocarditis, and pneumonitis. These consequences of toxoplasmosis are life-threatening if they are not recognized promptly and treated properly. Toxoplasmosis in immunocompromised and immunosuppressed patients usually results in the recrudescence of a chronic infection that is acquired prior to the suppression of the immune system; however, it may also occur due to an acute infection that was acquired more recently (2) . Different prevalence rates have been reported in different regions of Iran, but most previous studies have been carried out among people with a higher risk of toxoplasmosis, including premarital women, pregnant women, neonates, and immunocompromised/suppressed patients (8) (9) (10) (11) ).
Objectives
The aim of the present study was to determine the frequency of anti-Toxoplasma IgM and IgG seroprevalence among those people referred to the central laboratory, Tabriz University of Medical Sciences, Tabriz, Iran, for the diagnosis of T. gondii infection.
Methods
This retrospective cross-sectional study was carried out on the recorded data of 6393 people from different areas of East Azerbaijan province who were referred to the Central Laboratory, Tabriz University of Medical Sciences, Tabriz, Iran, for the diagnosis of Toxoplasma infection. Data from March 2013 to January 2014 were included in the study. The available variables, including sex and age, were also recorded. In terms of the sex distribution, 6339 (99.17%) subjects were female and 53 (0.83%) were male. In total, 6068 subjects had tested for anti-Toxoplasma IgM, while 5828 had tested for anti-Toxoplasma IgG, although the majority of subjects had undergone both tests.
The quantitative determination of anti-Toxoplasma IgG and IgM was performed using antibody capture chemiluminescence immunoassay (CLIA) kits (LIAISON® Toxo IgM and IgG, DiaSorin S.P.A., Italy). The kits were applied in a LIAISON (DiaSorin, Germany) device. The tests were performed automatically by the device based on the manufacturer's instructions. Samples with anti-Toxoplasma IgM and IgG concentrations below 6 AU/mL were regarded as negative, those between 6 and 8 AU/mL as equivocal, and those equal to or higher than 8 AU/mL were considered positive.
The data were recorded and analyzed with SPSS v.16 software (SPSS Inc., Chicago, IL, USA) using the Kolmogorov-Smirnov, Mann-Whitney, and Chi-square tests.
Results
A total of 6393 people were included in this study. Among them, 1910 (29.87%) subjects were infected with T. gondii. In terms of the seropositivity, 1871 (32.42%) out of 5770 individuals were anti-Toxoplasma IgG seropositive, while 128 (2.14%) out of 5965 humans were anti-Toxoplasma IgM seropositive (Table 1 ). Furthermore, 103 (1.69%) out of 5828 subjects were equivocal with regard to anti-Toxoplasma IgM, while 57 (0.97%) out of 6068 were equivocal with regard to anti-Toxoplasma IgG. The mean concentration of anti-Toxoplasma IgM was observed to be significantly higher in male subjects than in females (P = 0.016) ( Table 2) .
Of the 6393 subjects studied, 83 (1.29%) were seropositive for both anti-Toxoplasma IgM and IgG, while 45 (0.74%) were seropositive solely for anti-Toxoplasma IgM. The mean age of the seropositive subjects is displayed in Table 3 .
Discussion
T. gondii is one of the main concerns during pregnancy, as well as in patients with an impaired immune system and those undergoing immunosuppressive therapy. Infection with T. gondii occurs worldwide, yet a higher prevalence is observed in temperate zones (8) . In the present study, a fairly large number of people referred to the Central Laboratory, Tabriz University of Medical Sciences, Tabriz, Iran, were studied over 11 months. The studied subjects had been referred to the central laboratory from different areas of East Azerbaijan province. The overall prevalence was 29.87%, which can be attributed to the high representation (99.17%) of females in the studied population. Based on the results of the present study, the prevalence of T. gondii infection in the studied population is close to that found in reports from nearby regions (12) ; however, the prevalence in other parts of the country has been reported to range from 12% to 86%. The prevalence of toxoplasmosis is higher in the humid regions of northern Iran 2
Avicenna J Clin Microb Infec. 2016; 3(3):e35975. (8) . A very small proportion (0.74%) of the studied population tested positive solely for anti-Toxoplasma IgM, which indicates an acute infection, although 83 (1.29%) subjects tested positive for both IgM and IgG, which can be either an acute or a newly switched chronic infection. In total, 128 IgM-positive individuals were observed in the present study.
The results of the present study indicate the lower prevalence of the infection in the studied population from north-western Iran when compared to other reports from the same region. For instance, the prevalence has been reported to be 71.61% and 54.13% in pregnant women, while it has been found to be 25.9% in high school girls (13, 14) .
In the present study, a considerable number of the studied cases were equivocal with regard to the seropositivity, since 103 (1.69%) and 57 (0.97%) individuals were equivocal for anti-Toxoplasma IgM and IgG, respectively. The number of doubtful results in relation to IgM was twice that for IgG. Considering the fact that a large proportion of the studied population comprised females of childbearing age, these equivocal results, especially with regard to IgM, make it difficult to determine whether it is recent infection or a chronic infection. In this situation, performing an anti-Toxoplasma IgG avidity test (15) or repeating the initial test might prove helpful.
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Conclusions
Based on the findings of the present study, the prevalence of Toxoplasma infection is high in the East Azerbaijan province of Iran, although it is fairly close to that found in reports from other parts of the country. Furthermore, an anti-Toxoplasma IgG avidity test can be suggested for pregnant women based on the considerable number of borderline results found in the IgM tests in the present study.
